Introduction
Ocean margins (continental shelf and slope systems) constitute •15-20% of the ocean's surface area, yet may account for up to half of the total oceanic primary production and new production [Eppley and Peterson, 1979; Eppley, 1989 ]. These coastal regions A dual carbon isotopic approach was employed in the present study to establish the spatial distributions (both regionally and through the water column) of Dec and Pec in the MAB as well as the relative source strengths and ages of organic matter in this region. Radiocarbon and stable carbon isotopic natural abundances in Dec, Pec, and DIC were used to establish the relative contributions of variably aged allochthonous and autochthonous organic matter to the water column of the MAB shelf and slope. Although natural isotopic abundances may have a lower degree of specificity than organic biomarkers, they may be more suitable "integrators" of organic matter sources and ages and may be less influenced by those diagenetic factors that can alter the abundances and distributions of individual organic compounds. Natural •4C and 13C have been employed previously to examine organic matter dynamics in the MAB and associated waters [e.g., Guo et al., 1996; Mitra et al., 2000]. However, these earlier studies measured exclusively the high-molecular weight fraction of Dec (>1 and >10 kDaltons, typically no more than •20-30% and •3-6%, respectively, of the total Dec), which may or may not be representative of the total Dec pool. These studies were also limited to a small number of selected stations in the southernmost part of the MAB. The present study attempts to establish the concurrent sources, inventories, and radiocarbon-based residence times of total Dec and suspended Pec within and across a major ocean margin system.
2.
Materials and Methods Figure 1 ). Transects were carried out at a generally perpendicular orientation to the major isobaths. These transects were chosen in order to provide broad geographic coverage, to evaluate potential carbon inputs (i.e., from Chesapeake and Delaware Bays), and to establish the ranges in isotopic signatures for each of the carbon pools within the MAB. The three transects chosen for study of carbon isotopic distributions ( Figure 1) were (1) transect 3, located off the eastern end of Long Island (away from the influence of the Chesapeake and Delaware Bays), (2) transect 6, between Chesapeake and Delaware Bays, and (3) transect 8, off Cape Hatteras. On each transect, samples in shelf waters were collected from surface (5 m) and, wherever possible, near-bottom depths (Table 1) . In slope waters, samples were collected from four depths (5, 300, 750, and 1000 m). Each of the slope stations was at a different lateral distance from the shelf-slope break, and as a result the 1000 m samples were at different heights above the seafloor (Table 1) . Salinities were strongly influenced by the proximity of stations to the major freshwater inputs to the MAB. Surface (5 m depth) salinities were lowest in inshore and midshelf waters and increased in the offshore slope stations. The highest salinity (36.16 psu; Table 1) 
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Sample Collection
Precleaned (using methanol, dilute HC1, and double distilled water) 12 and 30 L Go-flo bottles were used to collect water for A•4C of DOC, suspended POC, DIC, and for total CO2, alkalinity, and salinity. One liter water samples for DOC analyses were filtered directly from Go-flo bottles through baked (450øC for 4 hours) 143 mm diameter Whatman quartz fiber filters (QFF; 0.8 jim nominal pore size) and frozen at -20øC irmnediately after collection. Suspended POC was considered to be that fraction that was collected directly on the QFF filters. The POC sample filters were frozen immediately at -20øC in prebaked glass jars. The filtered water samples for A14C of DIC (500 mL), TCO2 (250 mL), and alkalinity (250 mL) were poisoned with 100 •L of a saturated HgC12 solution and stored at room temperature. All storage bottles and other materials (filters, forceps, etc.) contacting the samples were precombusted at 525øC for 4 hours and stored in baked aluminum foil and air-tight plastic bags prior to use.
Dissolved Organic Carbon
Concentrations, A14C and 15•3C of DOC were determined by high-energy UV irradiation (2400 W) of 650 mL seawater samples [Bauer et al., 1992a [Bauer et al., , 1992b ]. Samples were acidified to pH 2.5 with phosphoric acid and sparged with ultra-high purity nitrogen gas for 30 min. to remove inorganic carbon, saturated with ultra-high purity oxygen gas, and irradiated with a medium pressure mercury arc UV lamp (Canrad-Hanovia, Newark, New Jersey) for 2 hours. The CO2 generated from DOC oxidation was purified and collected on a vacuum extraction line. Concentrations of DOC were determined using a calibrated Baratron absolute pressure gauge (MKS Industries) to measure CO2 pressure on the vacuum line. Following quantification, the sample was split approximately 10:1 into two break-seal tubes, with the larger measurements of DOCuF were made using a Finnegan Delta S isotope ratio mass spectrometer with an analytical precision better than 0.1%o, while those for suspended POC and DIC were made using a Micromass 602E unit (also with an analytical precision of 0.1%o).
Results
The specific goals of this study were (1) (Table 2) showed that concentrations of DOC were generally higher onshore and along the low-salinity central MAB transect. In shelf waters, large decreases in DOC concentrations were noted over small depth intervals (Figures 2a and 2b) , and the deeper samples invariably corresponded with significantly higher salinity (Tables 1 and 2 
Suspended Particulate Organic Carbon
Concentrations of suspended POC in inner shelf and midshelf waters from northern transect 3 were lower by nearly a factor of 2 than concentrations in the central (6) or southern (8) transects (Table  2 and Table 1 . Note changes in depth scales for each panel.
depth, as would be expected from intrusion of surface Gulf Stream waters, which originate in part from recirculated Sargasso Sea water [Iselin, 1936] . It is interesting to note that this same sample had the correspondingly lowest DOC A14C value (-306%0; 
Distributions and Isotopic Compositions of DOC and
POC
The concentrations of DOC measured in shelf and shallow slope waters (69-115 txM; Table 2 (Table 3) . The results of these calculations (Table 3) Conversely, the range of •513C values was much broader for Pec than for Dec (Table 2 and 
14C-depleted terrestrial Dec to the southern MAB.
A second possible source of the 14C-and 13C-depleted Dec in the southern MAB is the input of an even more highly 14C-and 13C-depleted component to the larger total Dec pool within these shelf waters. Guo et at. [1996] reported A14C values (-403 to -376%0) for the 1000 Dalton fraction in southern MAB deep slope waters (28-42% of Dec) that were slightly higher than the total Dec in the present study (Table 2 ). In contrast, these workers also Table 4 (means) and plotted in Figure 8a (means and ranges) . These sources include (1) total freshwater DOC from Chesapeake Bay, as represented by one of its major subestuaries, the York River estuary [Raymond and Bauer, 2001a, 200lb 
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The A C versus •5 C distributions of DOC samples measured in this study (Figure 8a ) are consistent with DOC in the MAB being comprised of one or more of the indicated potential sources. In addition, A14C versus 813C distributions for DOC from MAB shelf and shallow slope waters lie between different potential endmembers (i.e., surface Sargasso, Chesapeake Bay/York River, and MAB primary production) than DOC from deeper slope waters (i.e., deep Sargasso and MAB nepheloid layer material). We hypothesize that this is a result of unique sources and ages of DOC to these two major water types. It is also possible from Figure  8a for admixtures of MAB modem primary production and > 10 kD nepheloid material to give A14C and •513C values similar to those observed in MAB shelf and shallow slope waters. However, two factors argue against this proposed scenario. First, the > 10 kD•4C-depleted material in deeper waters comprises only 3-6% of the total DOC [Guo et al., 1996] and second, the observations of Guo et al. [1996] indicate that in shallow waters of the MAB, the > 10 kD fraction was actually similar in both A14C and •3C to values for MAB primary production (Figure 8a) . Furthermore, as demonstrated by Druffel e! al. [1992] , Sargasso Sea surface ocean DOC can be adequately described as a combination of old, deep material and young material from primary production.
For purposes of the following exercise, we assume that the major inputs to the different shelf and surface slope waters (shown as groups 1, 2 and 3 in Figure 8b ) can be described reasonably by a combination of (1) 1 -dq -d•) .
The results of these calculations (Table 5) indicate that shelf and shallow slope waters are dominated by DOC that is similar isotopically to that found in the open North Atlantic (Sargasso Sea). However, the DOC from different regions within the MAB contains varying and often significant amounts of material from in situ production and material that must arise from terrestrial/ riverine/estuarine (TRE) inputs. For group 1 (Figure 8b and Table 5 ), which is dominated by shelf and shallow slope samples in the buoyant plume of the central and southern transects (Tables 1 and 2 ), up to a third of the DOC is TRE material, and slightly more (25-43%) is recently derived MAB primary production. Group 2 samples (Figure 8b ), which are dominated by the slightly higher salinity shelf and shallow slope waters of the northern transect (Tables 1 and 2 ), are comprised of lower amounts of DOC derived from both TRE (9-25%) as well as MAB primary production (0-12%) (Table 5) See text for details. na, not applicable (end-member not used in mass balance).
As shown in Figure 8b .
As shown in Figure 8c .
d As shown in Figure 9b .
only material that has been identified that can fulfill the requirement of a simultaneously •4C-and •3C-depleted Dec component is the very high molecular weight Dec (>10 kD) from the nepheloid layer [Guo et at., 1996] . When this source is mass balanced against shallow Sargasso and TRE material, we find that it comprises 12-21% of the total Dec (Table 5) Guo and Santschi, 1999] . The information from the present study on sources, ages, inputs, and standing stocks of both total Dec and Pec allows for a more comprehensive assessment of the roles of these dominant pools to the organic carbon cycle in the northwest Atlantic Ocean margin. We herein focus our analysis on Dec because of its quantitative dominance over Pec in all cases in the MAB but recognize that suspended Pec has unique isotopic properties from the Dec that it may influence not only the Pec of adjacent waters but also Dec through particle-solute interactions [Hedges and Keit, 1999] . We first consider shelf and shallow slope waters in our transport and flux estimates. This is followed by a separate estimate of the potential significance of inputs from the deep slope of the MAB.
The general circulation and water mass features of MAB shelf and upper slope waters suggest that it is a "leaky" system in which the majority (greater than •90%) of total shelf water entering from the vicinity of George's Bank and Nantucket Shoals ( 
